Development of a non-lethal selection system by using the aadA marker gene for efficient recovery of transgenic rice (Oryza sativa L.).
The application of aminoglycoside-3"-adenyltransferase ( aadA) gene-mediated streptomycin resistance for non-lethal selection of transgenic rice resulted in plant regeneration frequencies under selection pressure as high as those in non-transformed controls without selection. Since streptomycin does not kill non-transgenic cells, and allows plant regeneration from them, a selection procedure was developed that made the visual identification of transgenic calli and regenerants possible. For callus-level selection, a vital pH indicator-Chlorophenol Red-was applied together with streptomycin, making use of the phenomenon that fast-growing cell lines lower the pH in the culture medium. Transgenic plants were selected according to their main distinctive features; their green colour (photomixotrophic assimilation), and more intense growth. At the same time, non-transgenic regenerants were bleached (heterotrophic assimilation), and growth was retarded in the presence of streptomycin and sucrose. The final efficiency of genetic transformation based on streptomycin resistance was found to be double that of transformations where the selective agent was l-phosphinothricin, and nearly three times more compared to transformations resulting in hygromycin-resistant regenerants. To the best of our knowledge, this is the first report on producing nuclear transformed rice plants by using a non-lethal selection strategy based on the chimaeric aadA gene.